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METHODS FOR MAINTAINING OR ELEVATING THE CD-4 or CD-8 CELL LEVELS COMPRISING

THE ADMINISTRATION OF CONJUGATED LINOLEIC ACID; A NEW PROCESS FOR THE MANUFAC-

TURE OF CONJUGATED LINOLEIC ACID USING LACTOBACILLUS SP.

Field of the Invention

The present application generally relates to methods of
treating animals, including humans. More particularly, it
relates to methods of treating animals by maintaining or
increasing the CD-4 and CD-8 lymphocyte cell populations or
levels in said animals. It is known that maintaining or
increasing CD-4 and CD-8 cell populations in an animal can
benefit its immune system.

v Background of the Invention

Researchers have observed anorexia and weight loss or
reduction in weight gain in humans and animals that have been
exposed to immune stimulants, such as endotoxin (LPS). The
intraperitoneal injection of lipopolysaccharide (i.e.
endotoxin) into chickens decreases food intake and growth
rate for 24 hours, alters nutrient metabolism, and induces
fever. ‘

Recent studies (Klasing et al., 1987, J Nutr. 117:1629)
have confirmed that the vaccination of domestic fowl with
several immune stimulants also can result in a substantial
reduction in feed intake and induce weight loss or decrease
in weight gain. 1In a study recently conducted with white
Pekin ducks, two vaccinations reduced final carcass weight by
as much as .4 lbs./bird and breast meat by .075 lbs./bird.
Broilers and Single Comb White Leghorns (egg laying chickens)
also have been observed to have reduced weight gains
following‘immune stimulation. The potential losses due to
immune stimulation costs the poultry industry millions of.
dollars per year. At the present time, antibiotics are used
to prevent such weight loss, but the use of antibiotics for
this purpose is expensive and not without disadvantages.

In a similar manner anorexia, weight loss, and r duced
growth of humans that are subjected to chronic immune
stimulation because of infections, surgery, or exposure to
immune stimulants is devastating to health and well being.’

-t
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The mechanism by which immune stimulation causes
anorexia, weight loss and reduced growth is known to be
mediated by products, such as catabolic hormones, released
following immune stimulation (e.g., the macrophage cytokine
known as interleukin-1 or IL-1). The production of IL-1 from
macrophages simultaneously stimulates T-cells to release
IL-2, an anticarcinogenic compound which is desirable, but
the release of IL-1 and other catabolic hormones from
stimulated macrophages and possibly other immune-requlated
cells induces an undesirable systemic reduction in skeletal
muscle synthesis and increased muscle degradation resulting
in weighf loss or a decline in weight gain. Thus, while IL-1
and related'immune hormones are essential cytokines for
immune function, their systemic hormonal effects are
devastating and have prevented its acceptance for immune
therapy.

It is known that other biological products produced by
immune cells, such as tumor necrosis factor (TNF) also can
cause adverse physiological changes in animals, including
anorexia and cachexia, and it has been observed that viral
infections of animals can have similar adverse effects on the
animals. It also has been observed that viral infections,
especially HIV infections, can undesirably deplete the CD-4
(helper T cells) and CD-8 (cytotoxic T cells) cell
populations. in infected animals, including humans.

It would be advantageous to have methods of maintaining
or elevating CD-4 and CD-8 cell populations in animals to
bolster or benefit their immune systems and methods for
preventing or alléviating the adverse effects of the
production or exogenous administration of TNF and viral
infections in animals. '

Brief Summary of the Invention

It is one object of the present invention to disclose a
method of maintaining or elevating'CD-4 and CD-8 cell levels
in animals to bolster or benefit their immune systems.

It also is an object of the present invention to
disclose a method for preventing or alleviating the adverse

&



10

15

20

25

30

35

WO 96/38137 PCT/US96/03529
3

effects caused by the production or exogenous administration
of TNF in animals, including humans.

It is another object to disclose a method of preventing
or alleviating the adverse effects caused by viral infections
in animals, including humans.

It also is an object to disclose novel methods of
producing conjugated linoleic acids (CLA) for use in such
methods.

We have discovered that a method comprising the
administration to an animal of safe and effective amounts of
the conjugated linoleic acids 9,11-octadecadienoic acid and
10,12-octadecadienoic acid (CLA) or a substance that is
converted inl the animal to CLA can maintain and elevate the
CD-4 and CD-8 cell levels and bolster or benefit the immune
systems of those animals.

We also have discovered that methods comprising the
administration of the CLA prevent or alleviate the weight
loss and other adverse effects that can result from the
production and exogenous administration of TNF in animals,
including humans, or from the infection of the animals,
including humans, by viruses. It is.possible that the
beneficial effects of CLA in preventing or alleviating the
adverse effects of TNF and virus are due to its ability to
maintain or elevate CD-4 and CD-8 cell levels.

We also have discovered a method of producing CLA which
comprises using a strain of Lactobacillus which converts free
linoleic acid into CILA. :

It will be apparent to those skilled in the art that the
forementioned objects and other advantages may be achieved by
the practice of the present invention. '

Brief Description of the Drawings

In the drawings:

Fig. 1 is a graph showing the percent in®rease in the
number of Cb-4 positive cells in chicks given CLA as- compared
to control chicks (NT); - A

Fig. 2 is a giaph showing the percent increase in CD-4
positive cells (solid) and CD-8 positive cells (striped) in
chicks given CLA and control chicks (NT); -
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Fig. 3 is a graph like Fig. 2 showing the results of a
second experiment; and
Fig. 4 is a graph showing the differences in the TNF
induced effects on body weight in control mice and on mice
fed CLA.

Description of the Preferred Embodiment

In the preferred method of the present invention for
maintaining or increasing CD-4 and CD-8 cells, a safe and
effective amount of conjugated linoleic acid (CLA) or a
substance that is converted to CLA in the animal is
administered to an animal, including a human, to maintain or
elevate the CD-4 and/or CD-8 cell levels in the animal.

In the'preferred method of the present invention for
preventing or alleviating the effects of TNF, a safe and
effective amount of conjugated linoleic acid (CLA) or a
substance that is converted to CLA in the animal is
administered to an animal, including a human, which is likely
to or is producing catabolic inducing levels of tumor
necrosis factor (TNF) or which is likely to or is receiving
catabolic inducing levels of exogenously administered TNF, to
prevent weight loss and other adverse effects which can
result from the systemic effects of TNF. Because of the
differences in size and susceptibility of animals, including
humans, to the adverse effects of systemically released or
exogenously applied TNF, the amounts which are safe and
effective will vary considerably.

In the preferred method of the present invention for
preventing or alleviating the adverse effects of viruses, a
safe amount of CLA or a substance whiéh is converted in the
animal to CLA is administered to an animal, including a
human, which is likely to be infected by a virus or
vaccinated with a virus, or which has a viral infection. The
amount which is administered, in addition, to being safe also
is an amount which is effective to prevent or counteract the-
adverse effects of anorexia and other catabolic effects
caused by the viral infection or vaccination.

Since CLA is a natural food ingredient and it is rela-
tively non-toxic, the amounts which can be administefed in
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the methods of the invention are not critical as long as they
are enough to be effective.

In the preferred method for making CLA a biologically
pure culture of Lactobacillus (ATCC No. 55739) is incubated
in a medium containing essential nutrients and free linoleic
acid under ambient conditions to produce CLA.

The practice of the present invention is further illus-
trated by the examples which follow:

Example 1

In two experiments, day old broiler chicks were fed a
diet containing either 0 or .5% CLA. The chicks were fed the
dietary treatments for approximately 4 weeks then placed on
the control Hiet. Within two weeks following the CLA feeding
period, blood samples were collected and mononuclear cells
were isolated by density gradient centrifugation. The cells
were then treated with FITC conjugated monoclonal antibodies
that were specific for CD-4 (helper T cell lymphocytes) and
CD-8 (cytotoxic T cell lymphocyte). Using flow cytometry,
and propidium iodide to separate dead cells from live cells,
the percentage of CD-4 and CD-8 cells in the isolated
mononuclear cell isolation were enumerated.

In experiment 1, only CD-4 cells were counted. CLA
feeding markedly enhanced the percent of CD-4 cells in the
mononuclear cell fraction as seen in Fig. 1. 1In experiment
2, replicate analyses were conducted at two time points,
three days apart on March 30 (Fig. 2) and agéin April 2, 1995
(Fig. 3). 1In experiment 2, both.CD-4 and CD-8 cells were
enumerated. In both analyses, CLA enhanced the'pércent of
CD-4 and CD-8 cells in the mononuclear fraction. 1In
addition, the CD-4/CD-8 ratios were incfeased 7 and 8% in the
March and April analyses, respectively. - ‘

Example 2 )

Four pens of 10 chicks were fed a standard poultry
ration with 0.5% lard (controls) or with 0.5% CLA mixed daily .
(2 pens per treatm nt). When the chicks were 3 we ks of age,
they were weighed, inoculated with 100 pg of E. coli 0111:B4
endotoxin i.p. to stimulate the immune system. Chicks were
again weighed 24h lat r. While the chicks fed the -
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unsupplemented diet failed to gain body weight following

endotoxin exposure, the chicks fed CLA gained 10 grams

(p<.07) (Table I). Antibody responses to sheep red blood

cells demonstrated that CLA had no effect on antibody

synthesis.

Table I
Av. Wt. average % with no
Average 24h post initial or negative
Treatment Initial Wt. endotoxin 24h gain
Control 311 *+ 12 311 + 12 0+ 3 53
.5% ' CLA 305 + 9 315 + 9 10 £ 4 27
*
Example 3

Another group of chicks was fed a diet containing 0.5%
CLA which was mixed with the feed daily. At 3 weeks of age
the chicks were inoculated i.p. with 750 pug E. coli 055:BS
endotoxin to stimulate immunity or phosphate buffered saline
(PBS) as a control. The control chicks injected with PBS
gained 9 g over the following 24h period, and the CLA fed,
PBS injected chicks gained 13.5 g. When chicks fed the
control diet were injected with endotoxin, they lost 1.3 g of
body weight over the following 24h period. However, the CLA
fed chicks even after endotoxin injection continued to gain
an average of 6.6 g.

The results of the examples demonstrate that a lower
proportion of chicks lose weight, within 24 hours of being
injected with endotoxin, when the chicks ingest an animal
feed which contains CLA. 1In fact, the results show that not
only do a fewer number of birds lose weight but that those
birds that are fed CLA actually gain considerably more welght
than the control birds. 1In addition, the loss of body weight
in rats following stimulation was 50% of those not fed CLA.

In addition to using CLA as an animal feed additive
(e.g. poultry feed) to enhance growth and prevent weight loss
by diminishing the effects of immune stimulation, CLA is
useful as an immune modulator (e.g. IL-1 inhibitor). The
adverse or harmful catabolic effects of systemic IL-¥ may be

-
<~
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alleviated by adding CLA to the food of animals, including

humans, experiencing weight loss associated with acute or
chronic diseases.

Example 4

A group of seven rats was fed a semi-purified diet to
which CLA was not added; a second group was fed the same diet
containing 0.5% CLA. Three weeks later the animals were
weighed. Four animals from each group were inoculated with
endotoxin (1 mg/kg body weight); the remaining three animals
from each group were inoculated with PBS. Rats fed the
control diet and injected with PBS gained 7.4 g. Rats fed
the CLA-conteining diet and injected with PBS gained 5.4 q.
Rats fed control diet and injected with endotoxin lost
21.05 g. Rats fed CLA-containing diet and injected with
endotoxin lost only 11.9 g.

In another embodiment of the invention, a substance,
such as a fatty acid, that is converted into CLA or which
modulates the level of CLA in the body of an animal is fed.
Specifically, linoleic acid is converted to CLA in the bodies
of rats, probably by microorganisms in the gastrointestinal
system (S.F. Chin, W. Liu, K. Albright, and M.W. Pariza,
1992, FASEB J. 6:Abstract #2665)."

Example 5

A group of seven rats was fed a semi-purified diet
containing 5% corn oil; a second group was fed the same diet
with corn o0il but also containing added free linoleic acid
(0.5%)? Three weeks later the animals were weighed.. Four .
animals from each group were inoculated with endotoxin
(1 mg/kg body weight); the remaining three animals from each
group were inoculated with PBS. Rats fed the control diet
and injected with PBS gained 7.4 g. Rats fed the diet to
which linoleic acid had been added, and,injecped‘wi;h”?BSE_
gained 7.2 g. Rats fed control diet and injected with
endotoxin lost 21.05 g. Rats fed diet to which linoleic acid
had been a@ded, and injected with endotoxin, lost only
11.4 g. We believe these results are due to the convexsion
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of added linoleic acid to CLA within the body of rats as

discussed above.

Example 6

Mice were fed either a control diet (n=16) or 0.5%
conjugated linoleic acid (CLA). After 28 days on the dietary
treatments, mice within each treatment were divided into 2
groups of 8 mice. One group, within each dietary treatment,
was injected with phosphate buffer saline (PBS, control
injection) and the other group was injected with tumor
necrosis factor (TNF at 200ug/kg body weight). Change in
body weight for 72 hours following TNF injection relative to
its PBS injgcted control was determined.

Fig. 4 shows that the CLA fed mice lost less weight
(relative to their PBS injected controls) than the TNF
injected control fed mice.

Example 7
Four pens of 8 to 9 day old chicks were fed 0 or .5%
CLA for 3 weeks. After the 3 week feeding period, one pen of
chicks per dietary treatment received a wing web injection of
live attenuated fowl pox virus. The other pen for each
dietary treatment served as the nonchallenged control.
Growth, feed intake, and feed conﬁersion for the 24 hour
period following the virus inoculation was determined.
Chad&es relative to the nonchallenged control were
determined.
~ Table II shows that chicks fed the control diet and
injected with fowl pox virus gained only 69% as’ much as those
fed the control diet but not challenged with virus. These
viral challenged chicks however consumed 90% more feed and
had 30% poorer feed conversion than their nonchallenged
counterparts. In contrast, the chicks fed CLA and injected
with fowl pox virus performed very similar to their CLA fed
nonchallenged controls.
Table II

LT
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Effects of fowl pox (live attenuated virus) injections
on the 24-hr growth, feed intake, and feed conversion of 4-

week-0ld leghorn chicks fed control or CLA (.5%) diets.

% of noninijected controlx*

Dietary 24-hrx 24-hr 24-hr
feed
treatment gain intake conversion
Control 69 190 130
CLAa 94 106 100

* Treatment ,groups responding close to 100% are responding
similarly to noninjected controls.

Example 8
Isolation and Characterization of Conjugated
Linoleic Acid (CLA)-Producing Bacteria

Conventional rats, after being fed 5% linoleic acid for

4 to B weeks, have a significantly higher CLA concentration
in their tissue than germ-free rats on the same diet. Based
on this observation, we attempted to isolate CLA-producing
bacterial strains from the intestinal tracts of conventional
rats.

Samples of bacteria from the colons of conventional rats
were cultured on conventional MRS, BHI and PDA agar plates.
15 colonies isolated from aerobic incubation and 30 colonies
from anaerobic incubation at 375C were pidked for further
evaluation. The 45 cultures in total were screened for
conversion of linoleic acid to CLA with HPLC and GC. Only 4
of the strains isolated from MRS under  anaerobic conditions
had the ability to produce CLA from the linoleic acid. Among
them, one strain was selected becauseAit”producedmthg,highest
CLA as measured by HPLC. The CLA produced by the strain was
the cis-9, trans-11 form of conjugated-linoleic acid. The

selected strain pfoduéed the highest amount of CLA after a
36-hour incubation at 37°C.
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The preferred microorganism is a Gram positive,
catalase-negative, bacteria which forms non-motile rods. It
grows at 45°C but not at 15°C, and is considered to be
Lactobacillus fermentum or L. reuteri. A biologically pure
culture of the bacteria has been deposited with the American
Type Culture Collection, Rockville, Maryland, U.S.A. as ATCC
No. 55739. Detailed biochemical characteristics of the‘
organism are set forth in Table III.

Table III

Biochemical éharacteristics of CLA-producing
v
isolate belonging to the genus Lactobacillus

L4

Indole production - Cellobiase -
N-Acetylglucosaminidase - Esculin pH -
a-Glucosidase ? Esculin hydrolysis -
a-Arabinosidase - Glycogen -
B-Glucosidase ? Lactose weak
a-Fucosidase - Maltose weak
Phosphatase - Mannitol -
a-Galactosidase + Melezitose -
p-Galactosidase + Raffinose weak
Indoxyl-acetate + Rhamnose weak
Arginine utilization + Salicin -
Leucine aminopeptidase + Xylose -
proline aminopeptidase - Nitrate utilization +
Pyroglutamic acid Hemolysis -

arylamidase - Bile green
Tyrosine aminopeptidase - utilization .-
Arginine aminopeptidase + Fructose + (massive gas)
Alanine aminopeptidase + Glucose + (acid + gas)
Histidine aminopeptidase + Meat -
Phenylalanine amino-

peptidase + Motility -
Glycine aminopeptidase - Growth at 15°C -

Catalase - Growth at 45°C +
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The methods of the present invention may take several
embodiments. In one embodiment, the CLA is added to an
animal’s feed or to a human’s food. In another embodiment,
the CLA can be administered to an animal in a pharmaceutical
or veterinary composition containing a safe and effective
dose of the CLA. In a third embodiment, the animal can be
fed a safe amount of the substances which will form the CLA
in situ in the animal or human.

The animal feeds and pharmaceutical preparations for use
in the methods of the present invention are those containing
the free conjugated linoleic acids (CLA) 9,1l1-octadecadienoic
acid and 10,12-octadecadienoic acid in combination with a
conventional animal feed (e.g. poultry feed), human food
supplement, or approved pharmaceutical diluent. Active forms
of CLA also include compositions containing the active
isomers of CLA; non-toxic salts thereof; active esters and
other active chemical derivatives thereof; and mixtures
thereof. Animals and humans may also be given a substance
such as linoleic acid which is converted to CLA within the
body, or which may modulate intracellular levels of CLA or
otherwise mimic the beneficial effects of CLA in mitigating
anorexia, weight loss, and othe: adverse effects from the
abnormal production of TNF or a viral infection.

The free conjugated linoleic acids (CLA) have been
previously isolated from fried meats and described as
anticarcinogens by Y. L. Ha, N. K. Grimm and M. W. Pariza, in
Carcinogenesis Vol. 8, No. 12, pp. 1881-1887 (1987). Since
then, they have been found in some processed cheese products
(Y.L. Ha, N. K. Grimm and M. W. Pariza, in J. Agric. Food
Chem., Vol. 37, No. 1, pp. 75-81 (1987)). However, animal
feeds containing CLA, or its non-toxic derivatives, such as
the sodium and potassium salts, as an additive in combination
with conventional animal feeds or human foods- are novel.:

The free acid forms of the CLA may be prepared by
isomerizing linoleic acid. The non-toxic salts of the free
CLA acids may be made by reacting the free acids with a non-
toxic base. Natural CLA may also be prepar d from linoleic
acid by the action of W !’-cis, W U_transisomerase frém a
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harmless microorganism such as the Rumen bacterium

Butyrivibrio fibrisolvens. Harmless microorganisms in the

intestinal tracts of rats and other monogastric animals may
also convert linoleic acid to CLA (S.F. Chin, W. Liu, K.
Albright and M.W. Pariza, 1992, FASEB J.6:Abstract #2665).

The CLA may also be prepared by use of the bacteria of
Example 8 which will synthesize CLA from linoleic acid. The
resulting CLA is both stable and easily extracted from the
fermentation broth.

Another convenient way of supplying CLA is by use of a
milk naturally enriched with CLA. The milk can be prepared
by addin§ a source of free linoleic acid and the harmless
bacteria of Example 8 to milk and incubating the mixture for
about 1 hour at 370C or until the linoleic acid is converted
into CLA.

The CLA obtained by the practice of the described
methods of preparation contains one or more of the 9,11-
octadecadienoic acids and/or 10,12-octadecadienoic acids and
active isomers thereof. It may be free or bound chemically
through ester linkages. The CLA is heat stable and can be
used as is, or dried and powdered. The CLA is readily
converted into a non-toxic salt, such as the sodium or
potassium salt, by reacting chemically equivalent amounts of
the free acid with an alkali hydroxide at a pH of about 8
to 9.

- Theoretically, 8 possible geometric isomers of 9,11- and
10,12-octadecadienoic acid (c9,cll; c9,tl1ll; t9,cll; t9,tl1;
cl0,c12; c10,t12; t10,cl2 and th,tlZ)_would form from the

isomerization of c9,cl2-octadecadienocic acid. As a result of -

the isomerization, only four isomers (c9,cll; c9,tll;
t10,c12; and c10,ci2) would be expected. However, of the
four isomers, c9,tll- and t10,cl2- isomers are predominantly

produced during the autoxidation or alkali-isomerization of
c9,cl2-1linoleic acid due to the co-planar characteristics of

5 carbon atoms around a conjugated double-bond and spatial
conflict of the resonance radical. The remaining two c,c-
isomers are minor contributors.

ba
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The relatively higher distribution of the t,t-isomers of
9,11- or 10,12-octadecadienoic acid apparently results from
the further stabilization of c9,tll- or tl0,cl2-geometric
isomers, which is thermodynamically preferred, during an
extended processing time or long aging period. Additionally
the t,t-isomer of 9,11- or 10,12-octadecadienoic acid that
was predominantly formed during the isomerization of linoleic
acid geometrical isomers (t9,tl2-, c9,tl12- and t9,cl2-
octadecadienoic acid) may influence the final ratio of the
isomers or the final CLA content in the samples.

Linoleic acid geometrical isomers also influence the
distribution of minor contributors (c,c-isomers of 9,11- and
10,12-, t9,c11l- and cll,tl2-octadecadienoic acids). The
11,13-isomer might be produced as a minor product from
c9,cl2-octadecadienoic acid or from its isomeric forms during
processing.

The CLA and its non-toxic derivatives, such as the
non-toxic salts, in addition to being added to an animal’s
feed or human food or formed in situ can be administered in
the form of pharmaceutical or veterinary compositions, such
as tablets, capsules, solutions or emulsions to the animal or
the humans. The exact amount to be administered, of course,
depends upon the form of CLA employed, the route of
administration, and the nature of the animal’s or human’s
condition. Generally, the amount employed of CLA and its
non-toxic salts employed as a pharmaceutical will range from
about one part per millién'(ppm)-to about 10,000 ppm of CLA
in the animal’s or human‘s diet. However, the upper limit of
the amount to be employed is not critical because CLA is
relatively non-toxic and it is a normal constituent of the
human diet (includihg human breast milk). The amounts to be
added to a conventional animal feed or human’s food as an
additive can range from .01% to 2.0% or more by weight of the
animal‘’s or human’s food.

The preferred pharmaceutical and veterinary compositions
of CLA contain the non-toxic sodium or potassium salt of CLA
in combination with a pharmaceutical diluent. When the
compositions are solutions or suspensions intended for oral

-
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administration the diluent will be one or more diluents, such
as lactose or starch, and the product will be a tablet,
capsule or liquid. When the compositions are solutions or
suspensions intended for parenteral administration the
preferred diluent will be Sterile Water for Injection U.S.p.

The mechanism by which viral infections cause the
adverse effects of anorexia and weight loss in animals may be
due to the depletion of CD-4 and/or CD-8 cell levels and the
stimulation of immune cells to release catabolic hormones,
such as TNF. However, it is possible that viral infections
increase the exposure to bacterial endotoxins caused by
secondary bacterial infections. 1In addition, to the fowl pox
virus of Exemple 7, the method of the present invention can
be useful in treating animals, including humans, which are
exposed to viruses or which have viral infections in which
the virus family is any virus, including one of the
following: Picornavirus, Togavirus, Paramyxovirus,
Orthomyxovirus, Rhabdovirus, Reovirus, Retrovirus, Bunya-
virus, Coronavirus, Arenavirus, Parvoviruses, Papovavirus,
Adenovirus, Herpevirus, Poxvirus.

Undesirable catabolic amounts of TNF occur in patients
which have cancer, infectious diseases, vaccinations and
éxposure to immune stimulants. The catabolic effects of TNF
may be due to the depletion of CD-4 and CD-8 cells due to a
lack-of CLA in human and animal diets.

It will be readily apparent to those skilled in the art
that .@ number of modifications or changes may be made without

departing from the spirit and scope of the present invention.

Therefore, the invention is only to be limited by the claims.

'
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We claim:

1. A method of maintaining or elevating the CD-4 and
CD-8 cell levels in an animal, said method comprising
administering orally or parenterally to said animal a safe
amount of a member selected from the group consisting of a
conjugated linoleic acid (CLA) and a substance which is
converted in the animal to CLA, said amount being effective

to maintain or elevate said cell levels.

2. A method of preventing or alleviating the adverse
effects produced in an animal by a causative agent selected
from the Yroup consisting of tumor necrosis factor and a
virus, said ‘method comprising administering orally or
parenterally to said animal a safe amount of a member
selected from the group consisting of a conjugated linoleic
acid (CLA) and a substance which is converted in the animal
to CLA, said amount being effective to prevent or alleviate
said adverse effects caused by the agent.

3. The method of claim 2 in which the agent is tumor
necrosis factor (TNF).

4. The method of claim 2 in which the agent is a virus.

5. A method of preparing a conjugated linoleic acid
which comprises incubating a Lactobacillus that can convert
linoleic acid to a conjugated linoleic acid with a medium
containing free linoleic acid and nutrients under aerobic
conditions and ambient temperature until the conjugated
linoleic acid (CLA) is formed.

6. A conjugated linoleic acid enriched milk product
made by the process of claim 5 in which the medium is milk
based.
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